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SECTION I. FEATURES AND SPECIFICATIONS 


The Model 430 is a general purpose 3-inch CRT Oscilloscope employing advanced, high- 
quality circuit techniques refined through many years of continuous oscilloscope development 
work at EICO, Despite its smali size, the Model 430 has the control facilities and performance 
quality demanded in general laboratory work, production testing, service work, ham shacks, 


and home work shops. Its compact size makes it easy to place conveniently on any 


rugged mechanical construction and light weight makes it truly portable. 


1-1. FEATURES 


Compact, lightweight design. Fits on any bench, goes anywhere. 
Flat-face CRT gives full utilization of face area. 
Mu-metal CRT neck shield minimizes effects of external fields. 


Intensity and focus controls plus astigmatism adjustment. 

4-range sweep generator covers 10 cycles to 100, 000 cycles. 
VR-tube regulated power supply for stable, drift-free operation. 
1500 volts high- voltage supply for sharp, bright trace. No blooming. 


1 Law ft 


Direct connections to verticai defiection piates for easy transmitter modulation monitor 
ing. 
9. Full retrace blanking and fully automatic sync. 


CO a1 OP co DD re 


10. Removable green afi lter easily snaps into the 


hp 6 


ront of the plastic bezel. 


‘1-2. SPECIFICATIONS 


MAT ARADYITOIOD. Flat 


VERTI fu 
YOONLIVAW ZAWIF Lif isi. Cidt is 


om2c : - ; i ; 
frequency-compensated 100:1 coarse attenuator; “input impedance 1 megohm shunted by 
30pf; cathode follower input with fine attenuator in output; positioning range per mits center - 


ing any part of trace expanded to three times CRT diameter. 


HORIZONTAL AMPLIFIER: Flat from 2cycles to 350kce; .25V per cm sensitivity; input imped-. 
ance 10 megohms shunted by 40pf; cathode follower input with fine attenuator in output; 
positioning controlpermits centeringany partof trace expanded totwotimes CRT diameter. 

SWEEP CIRCUIT: 10 cycles to 100ke in four overlapping ranges; external or internal syne: 
fully automatic sync on all ranges; full retrace blanking; SWEEP RANGE switch also 


selects internal 60-cycle sine-wave sweep and input to HORIZ. INPUT terminals. 


CRT CIRCUIT: Flat face 3-inch CRT with mu-metal neck shield; 1500 volts accelerating poten- 


tiale imtamnaiter mandala tiann tmnt demmadanasn 9 mangonhma ahimtad he DEKF OT AQ Law Lin leis 
biel, ALLOY TUUULE LUI LIU LEIVOUaUS o IO BUI OMULILOU Ly Gui, Vv RMos for blanking; 


intensity and focus controls on front panel; astigmatism adjustment without cabinet removal. 
TUBES; 3-12AU7, 1-6BL8, 1-6D10, 1-6X4, 1-OA2, 1-1Vv2, 1-CRT 


POWER REQUIREMENTS: 105-125 volts, 60 cycles, 60 watts 


WEIGHT: 11 Ibs. 
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1-8, FUNCTIONS OF CONTROLS AND TERMINALS 


The oscilloscone controls and terminalsare easy to use once their functions are understood. 


If the controls are divided into specific groups, for purposes of explanation, it will be 
easier to understand and keep in mind just what these functions are. 


The INTENSITY & FOCUS controls together control the appearance of the trace. The 
INTENSITY knob controls the brightness of the trace and the FOCUS knobcontrols the sharpness 
or definition of the trace onthe scope screen, The astigmatism control, a potentiometer aces- 
sible to screwdriver adjustment througha hole inthe right-handside of the cabinet, affecis spot 
shape and is used to obtain a trace of uniform thickness, Proper adjustment of these controls 
should give a trace formed trom a thin bright line, or an undeflected spot of light that is tiny, 
round, and bright. TheINTENSITY & FOCUS controls interact to an extent; thatis, adjustment 
of the FOCUS knob is usually necessary when the setting of the INTENSITY knob is changed. 


The VERTICAL POSITION and HORIZONTAL POSITION controls adjust the location of the 
trace on the screen. Turning the HORIZONTAL POSITION knob shifts the trace left or right, 
and turning the VERTICAL POSITION knob moves the trace up or down, 


The VERTICAL-ATTENUATOR (LO-HI) switch provides a choice of no attenuation (LO) or 
100:1 frequency compensated attenuation (HI) of the input voltage fed to the vertical amplifier. 


The VERTICAL GAIN control allows continuous adjustment of the vertical amplifier gain. 
It is used with the VERT. ATTENUATOR selector to adjust trace height to the desired value. 


The SYNC SELECTOR has two positions to permit selection of internal or external sync 


voltages for the sweep oscillator, At the INT. position, the synchronizing voltage is taken 
internally from the vertical amplifier, At the EXT. position, an external synchronizing voltage 
applicd between the HORTZ. INPUT terminal and cround is fed to the sweep oscillator, 


Cie PERE a Ui termina: and ft UM is fo LO Une CaCl est 


aclects £ 

requ ency adjustment of th 

horizontal input selector, In the four mostcloc 187 ions, the numbers above the posi i 
markers are the upper and lower limits of the a di ( approximately) covered by the SWEE 


VERNIER at the particular position. At either of the two most counter-clockwise positions of 
the SWEEP RANGE SWITCH, 60 CPS LINE and EXT. HOR. the sweep oscillator is disabled. 
At the 60 CPS LINE position, an a-c sinewave signal of power line frequency is lakenfrom the 
power supply and applied to the input of the horizontal amplifier. At the EXT. HOR. position, 


an external signal voltage applied between the HORIZ. INPUT terminal and ground is applied 
to the input of the horizontal amplifier. 


The VERT, INPUT and ground terminals provide for connection of external signals to the 
vertical amplifier. 


An external voltage for purpose of intensity (Z-axis) modulation may be applied between 
Z-axis jack on the rear panelandgroundon the frontpanel. Never apply an intensity modulating 
signal that is large enough to swing the grid of the cathode ray tube positive, or the life of the 
cathode ray tube may be greatly shortened. Positive grid swing is indicated by noticeable 
defocusing of the trace during the positive phase of the intensity modulating signal. 


A Slice I ate ts TR nel TH Anat anata 4 
A pair Of pin jac KS, J4 and J5 designated DIRE CAY DENTE S are provided a Casey 


accommodate direct connections to the vertical plates when this is necessary for qapinate 
display of high frequency waveforms requiring a bandwidth exceeding that of the vertical amp- 
lifier. 
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A pair of .01, 1KV capacitors (C8, C9) block the internal B+ voltage from appearing at 
the pin jacks. The AMPL. DIR. slide switch S2 adjacent to the pin jacks permits quick and 
convenient use of the DIRECT PLATES pin jack connections, since by throwing the switch to 
DIR., it is immediately possible to use these connections; the switch must be setat the AMPL. 
position whenever signals applied to the VERT. INPUT terminals on the front panel are to be 
observed. 


1-4. NOTES ON CONTROLS AND TERMINALS 


1. Proper trace definition will be obtainedif the astigmatism controlis correctly adjusted, 
and the ‘scope is not operated in strong fields such as are found near transformers, trans- 
mitters, and power generating equipment, etc., which may distort the electron beam that 


produces the trace. 


2. A sharply focused short line, or a small spot of highintensity, should not be permitted 
to remain stationary on the screen for any considerable length of time (more than 1/2 minute), 
or the screen will be burned. A trace of excessively high intensity will burn the screen in 3 to 
5 minutes. These burned portions of the screen will no longer fluoresce and are useless for 
observaliun, If it is required to have a fixed trace on the screen for a long period, reduce the 


trace to minimum, 


3. Trimmer capacitor C1 is used for frequency compensating the vertical attenuator at 


NANCE section for adjustment procedure. 


the 100:1 (HJ) position. See MAINTE 
4, The EXT, position of the SYNC SELECTOR isfor use with generators of other devices 
which have syne outputs. 


5, At maximum gain settings, the sensitivity of the amplifiers is very high. Under these 
conditions stray pickup may produce patterns onthe screen when no signal source is connected 
tothe verticalinput terminals, This is normaland does notinterfere with the 'scope operation. 


SECTION I], OPERATIONS 


NOTE 1: To obtain proper results with your ‘scope, it is advisable to become acquainted 
with funetions and correct use of the panel controls and terminals by making some 
simple tests. These tests will also assure you that the instrument is in proper 
working condition, Do not attempt this procedure with kits before all final checks 


have been completed and all initial adjustments have been made as described in 
the MAINTENANCE section. 


pom Rokk 


NOTE 2: Except when using DIRECT PLATES connections at rear 
slide switch at rear must be set at AMPL., as otherwis 


distortion will occur. 


i, Set the INTENSITY, VERT. GAIN, and HOR. GAIN CONTROLS at their furthest 
counter-clockwise positions. 


2. Set the FOCUS, VERT. POS., and HOR. POS. controls at the center of their ranges. 
All other controls may be set at any position. 


3, Insert the power cord into a 105-125 volt, 60 cycle a-c outlet. 


* 


WARNING 


This instrument will not operate, or operate 


improverly and even he seriously damarced | 


Abapra MARIE af edhe Vai US Sk sy Ade dtie Cy 


if connected to any other type of power line 


fanph de, 25 cyele aroan 
(Sud wh as hAhe y be XS wy ae ac, oo ee 


125 volts), 


4. Turn the INTENSITY control clockwise (on), at which the pilot lamp should light. Allow 
the unit to warm up for about a minute. Then gradually turn the INTENSITY control clockwise 
until a Spot appears somewhere on the Screen of the screen of the cathode-ray tube. If the 
spot does not appear, adjust the VERT. POS. and HOR. POS. control slightly, as it may be 
off screen, 


5, Adjust the VERT. POS. and HOR. POS. controls until the spot is in the exact center 
of the screen, and then adjust the FOCUS control for the sharpest image, Notice that for every 
setting of the INTENSITY control, there is a best setting for the FOCUS control. The finest 
control on the right-hand side of the cabinet for the roundest, smallest spot possible. 


6. Set the SWEEP RANGE switch at any of the internal linear sweep positions. Now 
advance the setting of the HOR. GAIN control gradually, and note that the spot extends to a 
horizontal line. This is the linear horizontal sweep. 


Set the SWEEP RANGE switch at EX 


Fe WEL tl a4e LN ca UA ak a 


} ea : a > 
to a spot, as the horizontal amplifier is now connected tothe aaa INPUT and ground termi- 
wala Awe aignmal annlinad ta the WORT? INDI ¢ 4 mu 8 Yi t 


a: 
MNelace. ORY Obeid. appaitia ot the HORIZ, INPOT ana 


lengthen horizontally in prone ortion to the peak value of t ie lied Signal, 


8. Set the SWEEP RANGE switch at 60 CPS LINE, The horizontal line on the screen is 


ery 


the 6G-cycle Sine sweep, 

9, Ifa power or filament transformer is available, connect a 6 or 12V winding {or the 
like) to the VERT. INPUT and ground terminals, and the primary side tothe power line (NOTE: 
if necessary, the required 60cps sinewave voltage maybe obtained by removing the instrument 
from the cabinet, and connecting a jumper from point Aonthe chassis (see Fig. 7) tothe VERT. 
INPUT terminal, Take care to avoid contact with exposed and dangerous high voltage points, 
Set the SYNC SELECTOR at INT., the VERT. ATTENUATOR at HI, the SWEEP RANGE switch 
at 10-100, the SWEEP VERN. control at MIN. Now adjust the VERT. GAIN and HOR, GAIN 
controls until the pattern extends about two-thirds the width and the height of the cathode-ray 
tube, The pattern will not be clear because of its rapid horizontal drift. Advance the setting 
of the SWEEP VERNIER gradually until a single sinewave of power line frequency appears and 
remains stationary on the screen. 


NOTE 1: In rotating the SWEEP VERNIER, it will be noticed that the drift of the pattern 
slows down as certain critical frequencies are approached, and then reverses 
direction when the critical frequency is passed. At these critical frequencies, 
a clear pattern can be discerned, These critical sweep frequencies are sub- 
multiples of the signal frequency, or the signal frequency itself (when only one 


eyele of the sienal is dienlaved) The vattern mav be locked in at sub-multin 
Yee OL ne Signal iS Glopiayea,. patlern May Oe ioesed In Ql Suo-multip 


lac 
of the signal frequency when it As desired to view more than one cycle of the 
than 
bili 


tcovs en T Tha mamon froarnranny eanmol ty the otierne) froarerannme ctertrle A hie 
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number of complete cycles displayedonthe screen. For example, if two complete 
cycles of the 60 eps signal are displayed, the sweep frequency is 30 cps. 


NOTE 2: At low sweep frequencies, flickering of the pattern is normal due to the slow 
writing speed of the spot and the persistence of the screen, which togethe 
insufficient to cause the motion to blend into a fixed image. 


er are 


10, With the filament transformer secondary still connected to the VERT. INPUT and 
ground terminal, set the SWHEP RANGE switch to 60 CPS LINE. Adjust the VERT, and HOR, 
GAIN controls as in Step 9. The pattern will be a stationary circle or ellipse. Then set the 
INTENSITY control at minimum. From an audio oscillator, apply about 10 volts at 300 cps 
between the INTENSITY MOD, jack on rear of chassis and ground, and then gradually advance 
the INTENSITY control until a broken line circle or ellipse is seen on the screen. Adjust the 
frequency of the audio oscillator carefully, until the broken lines stand still, and note that 
there are 5such lines, This indicates that the ratio between the frequency applied to the INTEN- 
SITY MOD. jack and the frequency applied to the VERTICAL amplifier (60 cps) is 5. The 
INTENSITY MOD, jack may be used for inserting timing markers on atrace or deter mining the 
frequency of an unknown signal. 


| CAUTION | | 


| In any application where a signal is applied to the | 
| INTENSITY MOD, jack, the INTENSITY control 


. should just be set at miminum and then advanced 


ere ea re me | 
ntll the desired intensity is obtained. 


SECTION Il. APPLICATIONS 


GENERAL: The oscilloscope is an instrument designed for viewing electrical oscillations 
and transients. Phenomena having a repetition rate from afew cycies per second to several 
megacycles per second may be displayed on a ‘scope, 


WAVEFORM INVESTIGATION: When the output of the internal sweep generator is fed to 
the horizontal channel, the pattern on the screen is actually a graph showing the variation with 
time of the instantaneous amplitude of the signal applied to the vertical channel. The sweep 
frequency is usually a sub-harmonic of the signal frequency, so that several complete cycles 
of the signal are displayed on the screen. 


DISPLAY OF WAVEFORMS: Displaying a waveform means obtaining a picture that shows 
how the amplitude of the signal under observation varies with time, It is generally most con- 
venient to use a time-base signal that varies linearly with time, so that equal intervals of time 
are represented onthe screenby equal intervals of distance along the same axis. The sawtooth 
output of the sweep generator gives sucha time-base on the horizontal axis, the time (in seconds) 
represented by the overall horizontal deflection being equal to the r eciprocal of the sweep fre- 
quency (in cycle per second). 


Apparently, if the frequency of the observed signal is equal to the sweep frequency, one 
complete cycle will be observed on the screen. If the frequency of the applied signal is twice 
the sweep frequency, two complete cycles will be obtained on the screen andso on. Fig. 1 is 
a projection drawing of a sine wave applied to the vertical plates and a sawtooth wave of the 
same frequency applied to the horizontal plates. Fig, 2 is a projection drawing showing the 
resultant pattern when the frequency of the sawtooth is one-half that employed in Fig. 


In these figures, points that occur simultaneously are numbered the same. The circle 
represents the tube screen. If simultaneous projections were drawn from every point on each 
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wave, the intersections would trace out the sine waves shown in the circles. The sections of 
sawtooth between 1 and 4 in Fig. 1 and between 1 and 9 in Fig. 2 are the sweep sections during 
which the displays aré produced, The sections of the sawtooth between 4 and 5 in Fig. i and 
between 9 and 10 in Fig. 2 are the sections during which the beam is returned very rapidly to 
the starting point at the left-hand side of the screen, The return trace appears on the screen 
as a fine horizontal line, 


Figure 1. 1 Cycle of Sine Wave vs, Sawtooth 


Figure 2. 2 Cycles of Sine Wave vs. Sawtooth 


LISSAJOUS PATTERNS: Another type of fundamental pattern is obtained when both the 
vertical and horizontal deflection voltages are sinewaves that are related in frequency as 
follows: one frequency is a whole number of times larger than the other; one frequency is a 
simple fraction of the other, When one or the other of these conditions is fulfilled, stationary 
closed-loop patterns are obtained, These patterns are called Lissajous figures after the 19th 
century French scientist, They are particularly useful in determining the frequency ratio be- 
tween two sinewave signals, If the frequency of one signal isknown, the frequency of the other 
signal can be easily determined from the frequency ratio. Usually the known signal is applied 
to the horizontal channel and the unknown signal to the vertical channel, The shape of the 
pattern changes with the phase relationship between the known and unknown signals, For ex- 
ample, all the patterns shown in Fig, 3 (and those intermediate) are possible with a frequency 
ratio of 1:1 if the phase differences indicated exist. 


il 3:1 4:1 1:3 14 
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Figure 3. 1:1 Ratio of Lissajous Patterns Figure 4, Lissajous Patterns 
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In general to determine frequency ratio from the Lissajous figure, count the number of 
points of tangency to horizontal and vertical lines, drawn or imagined (see Fig. 4). Points of 
tangency at the top of the figures result from the unknown frequency applied to the vertical 
channel. Those at the side of the figure result from the known frequency applied to the hori- 

ci As a matter of fact, the following relationship holds true in all cases: 


ontal axis PTOLLOWIN 


iilaka che . em ALLALO I Lh nee b. 


V axis freq V pts of tangency 
H axis freq H pts of tangency 


As an example, take Fig. 4c, which shows four points of tangency at the top and one point 
at the side, This indicates that the unknown frequency applied tothe verticalaxis is four times 
the known frequency. In Fig. 4f, one point of tangency at the top and four at the side indicate 
that the unknown frequency is one-fourth the known frequency. 


Model 377 Audio Generator or Model 488 Electronic Switch canbe used to checkamplifiers 
as to frequency response, phase shift, transient response, deficient design, or faulty components. 
The equipment is set up as shown in Fig. 5. 

First, a means of comparison, the square wave output from the Audio Generator is viewed 
on the 'scope. The horizontal sweep of the scope should be adjusted so that at least two full 
cycles can he seen on the screen. (Fig. 6a shows one full cycle of a perfect square wave). 
The 'scope is then connected to the outputof the amplifier under testso that the modified square 
wave can be viewed on the screen. Possible output wave shapes are shown in Fig. 6b to 6i, 


and the significance of each waveshape is explained below. . 
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Figure 5. Equipment Test Block Diagram 
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Figure 6, Sample Output Wave Shapes 


Fig. 6b shows "rounding" of the leading edge of square wave. This indicates a drop offin 
gain at high frequencies. ‘Rounding" will generally be observable when there is a substantial 
drop in the gain by the tenth harmonic (or less), Therefore, if a 2kc square wave fed to the 


amplifier is reproduced on the 'scope without "rounding", the amplifier is flat to 10 x 2ke = 
20ke, 


Fig. 6c shows the effect of increased gain and Fig. 6d shows the effeet of decreased gain 
the square wave frequency. Fig. 6e indicates lowered gain at a narrowfrequency band. If the 
square wave frequency is brought into this narrow frequency band, Fig. 6d will result. 


The effect of.phase shiftin the amplifier is shown in Figs. 6f and 6g. If, atlow frequencies, 
there is phase shift in the leading direction, the square wave will be titited as in Fig. 6f, If 
there is phase shift in the lagging direction, the top of the square wave will be tilted as in Fig. 
6g. The steepness of the tilt is proportional to the amount of phase shift. Phase shift is not 
important in audio amplifiers, although the ear is not entirely insensitive to it. In television 


and 'scope amplificrs, however, phase shift should not he tolerated. 


Ay pea 25 eae 


Fig. 6h shows the pulse output from the amplifier that results when the square wave has 
undergone differentiation. This will happen when the grid resistor or the coupling condenser 


is too low in value or if the coupling condenser is partially open. Lastly, Fig. 61, shows a 
square wave with damped oscillations following ‘the leading edge. This results when a high 
frequency square wave isfedto anamplifier in which distributed capacities and lead inductances 
resonate at low frequencies, Intelevision and 'scone amplifiers itmay result from anundamped 
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peaking coil. 


High fidelity audio amplifiers may be given a rapid check by testing first with a square 


n 
wea te £, da rszantal ff. toned 
wave of fundamental frequency not less than 3 to 4 times the low frequency limit of the ampli 


fier (8db point) and then with a square wave of fundamental frequency which may be anywhere 
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between 1/100 to L/iU of the bigh 1requency Limit OF the ampiiier aepenaing upon now many 

harmonics are considered necessary to produce an acceptable version of a square waveform, 
ewavevay 4 fovavavay 


Usually, square waves of fundamental fr equency from 40 to 60 Cps and 1000 io 2000 cps are 
employed to cover the range up to 20,000 cps. 


To insure correct results, the following is suggested: Connect the proper value of load 
across the amplifier output terminals; use low capacitance cable for connecting the generator 
to the amplifier input; set the generator output to an ample value but be sure not to overload 
the amplifier. The square wave signal isfed to the amplifier inputand the 'scope is connected 
across the amplifier load. Use the internal linear sweep to observe the waveform. Note that 
tone controls have a very marked effect on square wave response and should be set to the 
"flat'' positions unless it is desired to observe their effect. Note, also, that low fidelity and 
p.a. amplifiers will not reproduce the square waveform. 


Video amplifiers may be square wave tested in the same manner as described for testing 
audio amplifiers. The test frequencies might be 60 cps for the low and in 25,000 cps for high 
frequency end. 


SERVICING TV RECEIVERS: One major use of the scope in tv servicing is alignment in 


junetion with a TV/FM Sweep Generator, First, the IF stages are alioned, and then the 
ocal oscillator stages, following the general method and theory ofalignment described 


my 
a 
BE 


- eee ee eee a : 
weep gencrator instruction manuals. The specific methods of alignment depend on the 


Y Ss 
receiver, and the manufacturer's service instruction should always be followed. 


Another major use of the 'scope is to check the waveform of the complex tv signal as it 
passes through the receiver. The exceptional fidelity of the Model 430 ‘scope is very important 
in this application, since you must be able to observe small variations in waveform in order 
to localize and correct the cause of poor picture quality. Here again, the set manufacturer 
provides representative waveforms to be expected at specific points in a specific model of 
receiver, These waveform pictures are furnished for the entire receiver, with the exception 
of the tuner portion. EICO manufactures a complete line of high quality oscilloscope probes 
meeting all the requirement for waveform obser vation in any part of a tv receiver. 


Keep in mind that two basic frequencies are involved in checking waveform of signals intv 
receivers, The vertical or field frequency is 60 cps. Any waveform check, except with the 
horizontal oscillator, its differentiator network, and the horizontal amplifier stages, can 
generally he made using an internal linear sweep frequency of 30 cycles to show two complete 
fields of the signal, To examine the horizontal pulse shape, or the operation of the horizontal 
deflection system, itis generally suitable to use an internal linear sweep frequency of 7875 cps, 
again to show two complete lines of the signal. 


SECTION IV. MAINTENANCE 


4-1. GENERAL 


Included in this section are instructions for trimmer capacitor Cl adjustment 
shooting, and parts replacement. 


4.9 Q2EMOVAL FROM CABINET 
Poy MON AL FROM CARBINE? 
Tm sneer tha waters nnt fans ¢ha anhinat ee ee ee ee ee ing rege ee Rn Ae EN | 
40 PEMOVE tne instrument irom tne Caoiner, cirstr disconnect it from the power dine ana 
fg . 
remove the two No, 8-32 x 3/8 machine screws in the cabinet rear. Then slide the chassis 
out the front of the cabinet 


WARNING 


| The voltages in this instrument are dangerous. Take | 

| caution to avoid personal contact with these voltages | 
when the instrument is being operated outside of its 

| cabinet. Remember that capacitors. may remain | 

| charged to dangerously high voltages for a consider- | 
able time after power has heen removed. 


4-3, TRIMMER CAPACITOR Cl ADJUSTMENT 


Connect a jumper from point B on chassis (see Fie. 7) and the VERT. INPUT terminal, 
Set the SYNC SELECTOR to INT., the SWEEP RANGE switch at the IK-10K position, and 
the SWEEP VERNIER at MIN. Now set the VERT, ATTENUATOR at HI, and then use the 
panel controls to obtain a centered, focused trace entirely on the screen, With the trimmer Cl 
adjusted improperly, the trace will appear either as in Fig. 9a or Fig. 9b. If this isthe case 


pr Vers LEA Ce Wilt Ae ds ALD Bis be we OT Wie €f US Go Ue Cable, 


adjust Cl (see Fig, 8) until the hook disappears and the trace isa straight line as in Fig. 9c. 


Figure 7, Jumper Points 


A much preferred method of adjustment, when the equipment is available, is to apply 
a square wave of approximately 1ke fundamental frequency to the VERT. INPUT and ground 
terminals. With the VERT, ATTENUATOR set to HI, adjust trimmer Cl for the best possible 
square wave reproduction, Internal sweep is employed and the nane! controls set for several 


stationary square waves on the screen before adjusting the trimmer for proper frequency 
compensation. 
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Under-compensation and over-compensation are indicated by square waves appearing as 
in Figs. 10a.and 10b, respectively. Proper compensation is indicated by square waves appear - 


ing as in Fig. 10c. 


(Square Wave) 
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4-4, TROUBLE-SHOOTING THE 430 OSCILLOSCOPE 


The block diagram of the 430 should aid in isolating the circuit in which the trouble is 
located. Once this is done, reference should be made to the appropriate section of the com- 
plete schematic. The next step is to localize the trouble in the particular section to the tube 
circuit involved and then to try a replacement tube. If the trouble is not eliminated, voltage 
checks should be made using the schematic diagram. 


As an aid in localizing trouble, common symptoms together with their possible causes and 
remedies have been listed in groups corresponding to the major sections of the instrument. 
Of course, all possible troubles could not be included inthe chartand the make-up of the chart 
has been based on the assumption that the instrument has worked properly at some previous 
time. Keep in mind that in trouble-shooting, the main endeavor is to find and eliminate the 


source of the trouble, Recurrence of a trouble usually indicates that the effect, not the cause 


1 }- mm 7 
has been remedied, 


Tube location is shown in Fig. 7. Readjustment will be r Ww 
the CRT is replaced, it must be rotated until the horizontal trace is level. 


4-6, FUSE REPLACEMENT 


A 1 Amp fuse is located in the fuseholder on the rear chassis apron, If the fuse should 
blow, the component that has failed and caused the excessive current drain must be found and 
replaced before a new fuse is inserted, : 


4-7, TROUBLE SHOOTING CHART 


POWER SUPPLY 


Pilot light fails to light | INTENSITY switch in OFF position ss dite Turn INTENSITY switch clockwise 
| No AC line voltage Trace line failure 

Pilot lamp open Replace Il 

Fuse defective Replace Fl 

Power transformer defective Replace Tl 

Broken lead/or leads in the | Reape defective connections 


filament path 


Fuse, F1, blows when Shorted AC line cable on the primary 

AC power is turned on side of the power transformer 

Defective rectifier tubes Check V7, V8. Replace if bad. 

Defective filter capacitors Check Ci4, C21, for low resis- 
tance or short. Replace if 
necessary . 

Check filament connections for 
shorts. Repair if necessary. 


Repair the short 


Short in filament connections 


Defective tube or tubes Roplace tube or tbes* 
fail to Nght Broken lead from power transformer | Check with an ohmmeter for 


Some or ali filaments 
continuity, Repair if necessary. 


Renlace 


We SiS Pry X i peo ag ee 
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CRT CIRCUIT 


High voltage rectifier tube, V3, 
defective 

Filament leads broken 

No voltage on second anode 


No spot on CRT screen Replace 

Repair 

Check circuit. Repair if 
necessary. 


| 

| Note: Spot may be deflected off 
screen, Adjust V-POS. control 

| for equal voltages from CRT pins 
6 & 7 to ground (V. defi, plates) 
and H. POS. control for equal 
voltages from CRT pins 9 & 10 to 
ground (H. defl, plates), The 
spot should then be centered, If 
either adjustment is impossible, 

| refer to the vertical or horizontal 

| amplifier sections. 


No spot on CRT screen 
(All CRT voltages 
correct) 

Retrace blanking in- 
operative 


C13 open 

Broken lead from the sweep 
frequency generator to the 
cathode of V9 


Replace 
Check if necessary 


No focusing R21 defective 

R19 defective 

Note: R32 is the focusing potentio- 
meter. Its action is dependent on 
the setting of the astigmatism, 
potentiometer R19. For best 
focus, both pots must be adjusted 

| simultaneously as an initial adjust- 


Replace 
Replace 


| 
| 
| 
| 
| 
| 
| 
| 
Defective CRT (V9) | Replace (V9} 
| 
| 
| 
| 
| 
| 
| 
ment, | 
| 


No horizontal positioning | Refer to horizontal amplifier 


No vertical positioning Refer to vertical amplifier 


Astigmatism control R19 defective Replace 
inoperative | 


SWEEP CIRCUIT 


| 


Sweep Selector switch is not set to Set Sweep Selector to any of the 
sweep positions sweep positions, 

Lead or leads borken Check and repair if necessary 

V5 defective Replace 

53 defective Check. Replace if necessary 

R37 defective Check. Replace if necessary 

Check resistors in V5 chart Replace if necessary 

V5C shorted Replace 


No sweep (hor, ampl. 
checks O.K.) 
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Sweep inoperative on | One of C18-21 defective 


some ranges 


Loss of synchronization 


SWEEP CIRCUIT 


$3 defective 


V5C defective 

| 84 defective 

C15 open 

| Syne leads defective 
i 


VERTICAL AMPLIFIER 


With appropriate signal | Defective S1 


applied to INPUT, 


vertical displacement 
of the trace results, | 


No vertical positioning | R12 defective 


No vertical signal 


Square Wave (ikc) 


torted in HT POS 


thre atin ut eps 
Tne arenuaror 


rACE "jumps" on 


C3 open 

Open leads 
elt ra a Pie ba OPED Se eel 
Med WUE OL AGQ;US LUMEN 
of 


amplifier section 


V4 defective 


| 
jie 
| 
1 
| 
| 
| 
| 


HORIZONTAL AMPLIFIER 


No horizontal deflec- | C22, C23 open 


tion; sweep checks O. KB. 
and SWEEP SELECTOR 
in one of SWEEP posi- 


tions 


No horizontal position- 


ing 


Horizontal deflection 
present but distorted 


V6 or V7 defective 
C14D shorted 

R41 defective 

$3 defective 


C26 shorted 


V6, V7 defective 
R49, 50 defective 


*Indic ates - eplacement of Com 


initial adjustment 


pepeedige: 


One or more components in the 


no | One or more tubes defective 
vertical amplifier defective 


Loose connection in vert 


One of the tuhes "microphanic" 


R45, R46, R47 defective 


(Cont'd. ) 


: 
| 
| 
| 


| 
| 
| 
| 
| 
| | 
| 
| 
| 
| 
| 
| 


Replace the defective capacitor * 
Replace 


Replace V5 

Check. Replace if necessary 
Replace 

Replace 


Check, Replace if necessary 

Check Vl. Replace if defective 

Check resistors and potentiometers 
with ohmmeter. Replace if 
defective 


Replace R12 


Replace C3 
Repair 


oe GPpAace 


microphonic". 


i ie Ranlace the 
TE 5 


Replace 
Check and replace if bad 
Replace 
Replace 
Replace 


Check and replace if necessary 
Replace 


Replace 
Replace 
Replace 
Replace 


cy to répéat sone pari of the 


SECTION V, EICO's SERVICE POLICY 


If you are experiencing trouble that you cannot 
diagnose yourself, you are invited to avail yourself of 
the EICO Service Consultation Department. The con- 
sultant handling your inquiry will make every effort to 
diagnose the cause of your particular difficulty based 
gn the information that you provide. Please be as 
thoroughas possible. Include the following information 
ahout your unit: 


a) Have you made a thorough checkof the wiring, 
checking also for cold solder joints, or acci- 
dental shorting between parts, or to chassis? 
(Check Lo see whether a bare wire or lead ex- 
tends far enough to be shorted when the bottom 
plate is put on). 


b) Have you checked that the proper tube or trans- 
istor is in each socket, andalso making proper 
contact inthe socket? Are all shields firmly 
in place? 


oecur at one time or 
operating situation, but not at another time or 
operating situation? Beas specific as possible 


in this respect. 


Dees the tro 


o 
cme 


GnNe 


d) If the unit is of the type that involves alignment 
or calibration, be as specific as possible as 


fo what you have done or net done with regard 


tothese requirements. If the unit incorporates 
tuned circuits stated tobefactory pre-aligned, 
did you change any settings? Ifso, whatalign- 
ment procedure did you use? 


e) Have youobservedany pecularity abouta part? 

U2. poy Ge ear cen 
by excessive heat, please say so. Ef you think 
you have damaged a particular part in the 
assembly or wiring, please say so. In con- 
junction with the symptoms, the consultant may 
be able to determine whether such a part is 
likely to be defective. 


« “31 a phe ° ~ rvicd damaged 
arbappeurscharrador.othorwise damaged 


{) Have you gone through any trouble-shooting 
procedure that may be provided? your manual 
includes atable of contacts made at each switch 
position, have you cheeked out the switches 
accordingly (if the trouble is such that doing 
this would be appropriate)? Have youbeen able 
to make checks of the operating voltages and/or 
resistances, if this is appropriate, and your 
tauual provides atable of vuillages aud resisi- 
ances? Whatare the results of these checks? 
Also, have youtaken any other trouble-shooting 
approaches? What have been the results? 


In addition, listanv code numbers under the words 
INSTRUCTION MANUAL on the cover of the book pro- 
vided with your unii. If ihere are no code numbers, 
state this specifically. If the unit bears a serial num- 
ber, itis essential that you include this also. 


PARTS REPLACEMENT 

if it appears that a component is 
you desire a replacement from EICO, address your cor- 
respondence to our Customer Service Department. 


If you are claiming the right to a no-charge re- 
placement under the terms and conditions of the war- 
ranty, it is required that you shall have sent in the 
registration card within 10days of the date of purchase, 
andthat you send back the defective part transportation 
prepaid. EICO will make the necessary replace ment 
at no charge for parts eligible under the terms and 
conditions of the warranty. In returning tubes, pack 
them very carefully to avoid breakage in shipment. 
Broken tubes will not be replaced. Please read the 
warranly un the subject of paris eligible for replace- 
ment. 


Further information required on a part returned 
to the factory for a no-charge replacement under the 
terms and conditions of the warranty is as follows: 


a) Model number and serial number, if any, of 
unit, Also any code numbers under the words 
INSTRUCTION MANUAL on the cover of the 
book supplied with the unit. 


bh) Stock number and description of part as given 
onthe parts list. If the part is not listed (of 
itself) in the parts list, it means that the part 
is integral with a sub-assembly. If the sub- 
assembly is not sealed, and the defective pari 
is definitely identified and easily replaceable 
(not more than two connections), you may re- 
quest replacement for the particular part. If 
the sub-assembly is sealed, or if the defective 
part is not definitely identifiedor is not easily 
replaceable (more than two connections), then 
removethe sub-assembly andreturn ittoEICoO 


of warrantee, you are generally advised to 
order a replacement sub-assembly. 


c) Describe as completely as possible the nature 
of the défect, or your reason for requiring 
replacement. 


FACTORY REPAIR SERVICE 


EICO maintains a Factory Repair Service Depart- 
ment for in-warranty or out-of-warranty repair of 
EICO equipment. It is intended to serve those customers 
who are not adequately familiar with electronics to 
Wake use of the HICO Gervice Consullation facilities, vr 
whose difficulties cannot be solved by correspondence, 


For allout-of-warranty units, thereis a minimum 
labor and handling fee. For the Model No. 430, this 
fee is $12.50. Charges for components replace are 
additional to the minimum fee. 


For in-warranty conipleted kit units. there is a 
minimum labor and handling fee. For the Model No. 
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430, this fee is $12.50. There is no charge for a 
replaced defective part provided that the terms and 
conditions of the warranty for no charge replacement 
are not violated in the judgement of EICO. 


For in-warranty factory-wired units, there is no 
labor and handling fee if the unit complies with the 
terms and conditions of the warranty in the judgement 
of EICO. However, if the terms and conditions of the 
warranty are violated, then there will be charged to 
customer a minimum labor and handling fee plus the 
cost of parts replaced. 


the unit must be sent to the factory 
transportation prepaid, and the unit will be returned 
to the customer transportation collect, 


The services rendered forthe minimum labor and 
handling fee are the correction of any minor wiring 
errors (not extensive corrections or re-wiring), the 


labor involved in replacing defective parts, and any 


adjustments, alignment, or calibration procedures that 
would normally be performed on a factory-wired unit. 
Units not wired according to instructions, or modified 
in any way, or showing evidence of the use of acid core 
solder, willnot be serviced and will be returned to the 
customer forthwith, 


Units requiring extensive corrections or re-wiring 
will incur an additional labor eharge which will be set 
by EICO. The customer will be informed of this situ- 
ation and written authorization fromthe customer will 
be required before the work is done. 


Pleasenote: minimum labur and handling fees are 
subject to revision at any time. 


LOCAL REPAIR FACILITIES 


Out-of-warranty repair work may also be per- 
formed by authorized service sialious as well as the 
EICO factory. A list of authorized service stations is 
provided with this n The roster of stations may 
change from time to time, and if considerable time has 
elapsed since you purchased your unit, you are advised 
to contact the station you choose before sending the unit 
to them for repair. Use of a local service station will 
often resuli in faster service, and, usually, lower 
transportation costs, 


lt is necessary that you comply with the Shipping 
Instructions that follow when sending in a unit for 
service. 


SHIPPING INSTRUCTIONS 


You are strongly advised to retain the original 
shipping carton andinserts inthe case thatre-shipment 
isrequiredfor service or any other purpose, The carton 


nam ewe Ini mo tTiwwme efi trys 1 7 A 5 
may be collapsed, for storage in as small a space as 


possible. In very many cases, the same carton is used 
for kit and factory-wired units so that the kit carton 
will serve for re-shipment of the completed kit. 


To submit a unit for service, either to the factory 
or an authorized service station*, fil] out compere 
the Service Work Order [ror provided with the manu 
Pack the unit very carefully, preferably inthe original 


shipping carton with the original inserts. 


If this is not possible, use a strong oversize carton, 
preferably wood, allowing at least 3inches of resilient 
packing material such as shredded paper or excelsior, 
to be inserted beiween all sides of the uit and the 
carton, Seal the carton with strong gummed paper tape 
or strong twine, or both. Include the Service Work 
Order in the carton and in addition, attach a tag to the 
instrument on which is printed your name andaddress 
and brief reference to the trouble experienced. Affix 
“FRAGILE” or "HANDLE WITH CARE" labels to at 
least four sides of the carion, or print these words 
large and clear with a bright color crayon. Ship by 


pr ena Railway Express or parcel post te: 


EICO Electronic Instrument Co., Inc. 
33-00 Northern Blvd. 
Long Island City 1, New York 
Attention: Service Depariment 
Include your name and address on the outside of 
bh 


wired yyy Detorn chinmoentwill he made tranenorts 


the carton. Return shipment will bo made transporta 
tion charges collect. Note that a carrier cannot be 
held liable for damages in transit, if packing, IN HIS 
OPINION, is insufficient. 


*Authorized service stations are for out-of-warranty 
units only, unless the station is specifically noted on 


thea Tiat of Avthavianed Ser. my OS adn 
the List of Authorized Service Stations tobe authorized 


for other work. 
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"PE NECI RM SHAS SINT SONY SCONE SNE eI Ce me CNN CNS a | 
fl pe oe THE EICO WARRANTY J=-arerr Uy 
a £/CO® Oa 

{ 
Ny) The EICO Electronic Instrument Co., Inc. , here - U0 
bord ee 
(i after referred to as EICO, warrants that, ‘tor a ‘pe riod 
we of GO davefromthe dato Ae arch: any EICO kit will S¢ 
ee -Of-00 days fromthe dateof ttn any EICO kit will & 
Q) e free of defects in part nd that any EICO ersuy - 0 
Po ee jee] wrt BRA tead oR AAT ART washes aie. oh 
fi wired unit Whi WIC 22 GL defects in par in and WOr no fi 
Sh manship. For anEICOkit, EICO's obligation is limited yg 
wad yt 


qnnns 
mma! 


a, 


to t those par ts which are retur ned tr AlLSpor tation pr Gr i 
paid to the factory without further damage, and in the ‘s 


proms 


oo, 

wat 5 he 
i) judgement of HICO are either originally defective or i 
e Fe 
¥ have become defective in normal use. For an EICO 9s 


weet 
non 


Wy factory-wired unit, EICO's obligation is limited to 4 
a those parts, sections, or the entire unit which is re- a 
ew turned transportation prepaid to the factory without 4 
fi) further damage, and in the judgement of EICO are either 
‘ye «Originally defective or have become defective innormal g# 


] use 


et 


* 
ea 
a 


1: 


The warranty does not applyto any partsdamaged 
in the course of handling, assembling, or wiring by the mn 
customer, or damaged due to abnormal usage or in yy 
violation of instructions or reasonable practice, or 
further damaged to a consequential degree in return 
shipment. Furthermore, the foregoing warranty is 
# made only to the original customer, and is and shall ™& 
UI be in lieu of all other warranties, whether expressed MU} 
%s or implied, and of all other obligations or liabilities mn 
x onthe partof EICO, andin no event shall EICObe Hable ee 
" for any anticipated profits, consequential damages, { 
‘a! loss of time, or other losses incurred bythe customer 
if in Bae tinG with the purchase or operation of BICO i 


sta ROMO UO ta Se re chills GP MLA Ee 


om ncaa, 
ome 


ee 


Me 


ae 


2 


~, 
feo 
a 


A products or components thereof. ‘i 
0 The registration card, which accompanies each (i 
se EICO kit or factory- wired unit, must be filled in and 


mene 


i! returned to the conn. within ae ene pause the date 


presen 


ony 


est hod 
yore at pur chase. THis wa y 
2 oe a 


SS 


von dy - 
Kemeonihed Spemtene tiene al S 


Semmens 4 Toman Tami gS ree 
zs atom sa amon a ant ga oats 
Kise irae Say CCIND Seen 
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SECTION VI. REPLACEMENT PARTS LIST 


SYM. # STOCK# AM'T, DESCRIPTION 
CAPACITORS 

Cle....2.. 29513...... 1..... capacitor, trimmer, 1.5-6uul 

Caren chra oa C20LOe a see wl Dy Yee COpaettor, dist, S00unt, SU0V, 107 
C3,21,22... 20050...... 3..... capacitor, paper, .25uf, 200V 
C4.....,.5, 28065,..... 1..... capacitor, elect., tubular, l0ufd, 50V 
Oh es at ati, pe AOU RO ike et ee Eee gis capacitor, elect., tubular, 10ufd, 150V 
C6.,.......92549,.,...,. 1...., capacitor, disc, .003ufd, 10%, 500V 
C7, 20,26... 20062. ..... 3...... capacitor, mylar, .025ufd, 10%, 200V 
C8,9,10.... 22583...... 3....,, capacitor, disc, .Olufd, 2KVv, 10% 
GAL V2 ows 20053 2.0 som (2 sels capacitor, paper, .tIufd, 1600V 
CLaseeess .. 20077,...,. 1,...,, capacitor, paper, .05ufd, 1500V, 10% 
c14 24012,,.... 1,..... capacitor, elect,, can 3 x 40ufd, 450V-20ufd, 450V 
C45e diag 200 Ta ye a Te we shen capacitor, mylar, .47ufd, 200V 
Cl6,....., 22509...,.,.. L1...., capacitor, disc, 100uuf, 500V, 10%, 
ClTl....... 22546...... 1...., capacitor, disc, 56uuf, 500V, 10% 
Ci8....... 22562..,,... 1,..., capacitor, dise, 220uu! 

C19,...... 20507...... 1...,.. capacitor, disc, .0022ufd 
C23...,.... 20070,,.... 1...., capacitor, elect, , tubular, 20ufd, 50V 
C24,...... 22536...... 1..... capacitor, disc, 25uuf, 500V, 10% 
C25 : 22512.,.... 1..,.. capacitor, disc, 330uuf, 800V, 10% 


Fle... oe. G1002...... L1..... fuse, 1 Amp 
Tleeeeeeee OT715....-. 1..... indicator, neon 


J1,3.......52006...... 2..... binding post 


Jo. eee ee 92008... 1..... binding post 
J4,5,6.....50029...... 3..... jack 

RESIS TORS 

He lia Ss eva? ice Bade 11577. ..... 1...,.. resistor, 990K, 1/2W, 5°, 
Rope vy eves 21000, Ge Lesa ey resister, 10KQ, 12W; 5% 
R3,26,38.., 10434,...., 3.0... resistor, 2.2MQ, 1/2W, 10% 
R4....0.... 10489,.,... 1...., resistor, 1002, ew, 10% 
R5,28......10406..... 2..... resistor, 6802, 1/2W, 10% 
R6,44,.....10400....,.. 2....., resistor, 10K2, 1/2W, 10%, 
RY, 825-25 84 ,10424,..... 2..... resistor, 22K, 1/2w, 10%, 
R8, 41. . p BLOM cues cote yo eke % potentiometer, ‘10KQ, near 
Rs, 42 ad ae "40428, ge pe ak Sele a Laveuran tne resistor, 47KQ, she 10% 
R10....... 10433....., 1...,. resistor, 5609, 1/2W, 10% 
Ril. ....0, 10485,..... 1,,.,., resistor, 150KQ, i/ew, 1055 
R12....... 18108 ..... 1..... potentiometer, 100KQ, linear, 20% 
R13....... 10425,..... 1...,, resistor, 56KQ, 1/2W, 10% 
R14, 30...., 10855...... 2..... resistor, 47002, IW, 10% 
Rib, i6..... 1085 ..... 2.,..., resistor, 22K, LW, 10% 


SYM, # STOC 
R17, 18,22, , , 10407 
R19,..,.... 18017 


R20....... 10415, 


RQ cre a 
R23/85. 2... 18110 


R24,53,,.., 10412, 
R28 édk eure sk 0G10. 
10419... 
ROD. oe gps a LOBSG:, 


RIT ssa ated 


R3l....... 10453 


RB3e. gates wa LOMAS: 


4 
at 
eee 


R34,49,50,..10849...... 
BOS pac atin 1OIBP a a ekg 
R36. 4 5 ead 10408...... 
WoT coe ee! 
R39....... 10497... 
Re G5 sas MOAT Co ice dea 
R49 eco e oa 10480. 4a ve 
PAG eg ccin ee MOAI eo catcee 
R46....... 18109..... 


Ral sy aes ! . 10422, 


Anon 
R48... ae ae AWUU Ey es ee 
Rol....,... 11800,..... 
mag ANOND 
ANGE g oe we ee WOEM 6 6 see 8 


io Ne Seer 


oo 00120, 


ee 


a ee 


ee eee 


PE aorta AUG crater a. bes 
UBL Adie d ote BONEN eats 
TO San ed oe ontwate 4 
TBS, 8,13... 54004..... 
PD yao os ¢ O40IL soa eas 
TBS sia sid vin BACOS <sce5 aca 
50: ee BAO Tacks sans 
TB7,14.... 54018...... 
TBS, 10. BACT 3s orcs 
Dal dog SO AOUR ack sours 


TUBES 
Vdd as ele wits 
V2,6,7. 
v3. Seog aN 
V4. cu ae 


cevareiee| 
ee CULE L 


. 90033 


QaAnNAN 
eo MMO 


» 0074, 


ee 


ee we eo eG 


see ewe 


ee oa 


koa 
S 


pow om ND 


Bek ek GD bet 


4 


all cone abeelll cone coool cool oad ceed cool corel coe ee OE oe EY) 


» 
* 
e 


« 
. 
. 


. 
° 
e 


* 
* 
* 


« 
. 
. 


. 
« 
* 


* 
. 
. 


* 


e 


. 


.. resistor, 


. resistor, 1MQ, 1/2W, 10% 

. potentiometer, 2MQ, Yinear (snap-in) 
. resistor, 4700, 1/2W, 10% 

. potentiometer, 2M, linear 

, potentiometer, 500KQ, linear, 20% w/SPST 
resistor, 330KQ, L/2w, ee 
resistor, 100KQ, 1/2W, 10% 

270KQ, 1/2W, ne 

1OKQ, 2W, 10% 

18KQ, 1/2W, 10% 

15002, 1/2W, 10% 


. 


. resistor, 
é resistor, 
. resistor, 


Ae are resistor, 47KQ, 1W, 10% 


andy ie tee resistor, 


. resistor, 82002, 1/2W, 10%, 
620K, 1/2W, 10%; 


eee ae i Af 


hs potentiometer, 10M (on 60120) 


12009, 1/8W. 10% 
120002 L/2W, 10% 


resistor 
» resistor, 


. resistor, 15KQ, "1 /ow, 10% 


. resistor, 4700, 1/2W, 10%, 
. resistor, 33K2, ‘L/w, 10% 


OIE wy 


ytonti ote Se ONO 
a porentiomcter, che ees ARLLCLL y fa 0 


. resistor, 68K, 1/2W, 10% 


waaictoar tu erate 
. resistor, ISK, av, 10% 


resistor, 10KQ, 10W, 10% 


ee tt ads Rang MY 0 any 
ee PESISUOL, YOUSE, GW, LUG 


., ter 


8 


cy 


eo 


switch, slide 
switch, slide 
switch, rotary w/10MQ@ pot. 


e 


transformer 


. terminal strip, 1 post right w/ground 


. terminal 
. terminal 


strip, 
strip, 


. tern 
. tern 


. term 


inal strip, 
inal strip, 


terminal strip, 


inal strip, 


. terminal strip, 
minal strip, 


tea lan Fas 
* ELLIE g u 
tube, 12AU7 
e tube, 1 


tube, 


2 post left w/ground 

2 post w/ground 

1 post dual upright 

2 post 

3 post, 2 left w/ground 
4 post w/ground 

3 post, 2 left 

1 post left w/ground 
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SYM# 


oo # ee Hee 
a a 2 


ee ee ) 


eee ee wee 


o 8 #8 ee 


eo «ee Hw he we 


oe oo HO 


HARDWARE 


STOCK# AM'T. DESCRIPTION 
90081,..... 1..... tube, 6D10 

, 90086,..... 1. .. tube, 6X4 

90086,..... 1..... tube, CRT, 3DEPI1 


97805, ..... 1 


97025...,.. 5. .». socket, 9 pin, miniature 
97022,,.,.2+ 2. . socket, 7 pin, miniature 
97064,..... 1. .. socket, 14 pin compactron 

OT O26 gg eeerec cd ., socket, CRT 

40000 »-e2l,..,., nut, hex, No. 6-32 

40001... Prieta S68 nut, hex, 3/8" 

40007,..... ak Gaara nut, hex, No. 4-40 
40008...... Bee nut, hex, No. 8-32 

40016 \ 1, .. nut, hex, 1/2" 

40017...... Bastar oP ects ch nut, Tinnerman, No. 8 
40019...... ere nut, Tinnerman, No. 6 

40034. ..... 6...,..nut, Tinnerman, No, 4 

ATO08 8 ce ssa Boake ae screw, No, 8-32 x 3/8 

41007, ..... 2 . screw, No. 6-32 x 3/4 
41063......2.....screw, No, 6-32x 1/4, Fl. Ha. 
41086....,.17.....serew, No, 8-32 x 5/16 
41089...... 10..... screw, No. 6-32 x 3/16, Rd. Hd. 
TI 090 eases Bde gg ye, screw, No, 4-40 x 5/16 
41091... o &8..... Screw, No. 4-40 x 1/4, Fl. Ha, 
PRL O Deus ia, a fe heh igh Po te 2a screw, No. 6-92 x i" 


42002 .,..566.80 


eoe oe 


ee a eo 


. fuseholder 


. washer, flat, 3/8" 


washer, 
washer, 


lock, No. 6 


flat, No. 6 


42007... cco 2 ae washer, lock, No. 4 
42008..... +++». Washer, lock, No. 8 
42029 5 i , washer, rubber, 1/2" 
A2084 og cae t:, Mise, @5 washer, fibre, No. 6 
42511...... 4 ....,retainer, indicator 
43000...... DG vctarars lug, No, 6 

BSOO Lite ae ae B58 hieedies lug, 3/8" 
43004...... 3 ..,...lug, No. 8 


THT, 430 3” OSCILLOSCOPE 222+ 


STOCK# AM'T. DESCRIPTION 
MISCELLANEOUS 

46014........ 2 ...... grommet, 1/4 

46015......... eee grommet, 1/8 

46016........ 4 ...... foot, plastic 

SOOT SR ciiegicwe Lewawe ss grommet, 1" 

47009 .....00. Leste aad spring 

53036........ 2. . Knob, large, dark gray 

§380387........ 4 ...... knob, small, dark gray 

53040 ........ ere as knob, concentric, outer 

53041........ 1....... knob, concentric, inner 

97004 wees Lo... line cord 

O00 Ga dee wd og .. Screen 

D9006.......- Lee aeiscats screen, filter 

59306 ede 2 CRT neck piece 

D9808.... cee are CRT felt cushion 

B1 362 ei e-store Eek. e alg bezol, plastic 

82101........ Lo dacted sabe strain relief 

O8277 ..ee2ee. 1 ... label, nomenclature 

89284 ........ Leaves label, rear 

66194 cs ieereia 1D oavoas Instruction Manual 

66385/S...... Doky nats Construction Manual (Steps) 

66385/F...... DP aeheloce tvs Construction Manual (Figures) 
SHEET METAL 

80185... eee Latins panel, front 

BUS 6 I sides edate 2 ..-.«. Clamp, CRT bracket 

81364..... 1...... support, CRT bracket 

813605 cede els Lee idiate chassis 

81914... .050. Digedun bracket, pot. 

B191D SoG 0% 28-5 1 ...... bracket, slide switch 

86005... . eee 1 ...... frame 

BTO06 ...eeeee Leecoes handle w/links 

88113........ Hc Osetanahs cabinet 

89649 spice 27 ae . handle, mounting bracket 
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PARTS REPLACEMENT 


if it appears that a ¢ 
desire a repla 
BIIry 


npoment ae ue! fective, and you 


hs 


St mak 


ie. 
Customer Service De ee nent. 


tie ab 


If vou are claiming the right to a no-char 
ment under thé terms and cons ons of the v 


replace - 
ranty, it 


is tequired that vou shall have sent in the registration 
cart within LO day of es date of purchase, and that 
you dd back the c “tive part iransportarion prepaid, 


In claiming ice or parts, pl send or 
les slip ig the IBM vant from 
authorized agency will make 
the nec ary rep ment at ma charge for parts 
eligible under the terms and conditions of the warranty. 
Ia tubes, pack theo very carefully vo avoid 
ve instipment. Broken tubes will not bereplaced. 
read the warranty on the subject of parts eligible 
for replacement, 


warranty 
STOW your OLLBULAL 
the cartou, EICO ot 


Further information required on a part rerurned for a 
no chate replacement under the terms and conditions 
of the warranty is as follows: 


a) odel number and serial number, loany, of unit. 
any code numbers in red under the words 
DN MANUAL on the cover of the book 

ipplied wath the unit or Revision number, such as 


ne bo Rew 4 ete. 


bh) Stock number and description of part as given 
on the parts fist, [f the part is mat listed (of 
itself} in the parts list, [f means that the part 
is Integral with a subassembly, which we 
consicier replaceakle only as on entity, Parts 
integral with a sub-assembly may be listed In 
the parts list, so Identified, if we consider 
Phat agme or all of the parts m 
ually replaced in the field under appropriate 
circumstances, |f your unit is out of warranty, 
you aré generally advised to order a replace~ 
ment sub-assembly. 


se has 
be ir 


network of authorized 


iivter at the 


BLCO Bao hiseat. 
formers who are nots 
to make 
or whose 


SE OHLES 
ice Consultation favilities, 
rot be solved by correspond - 


Eg 


all our-al 
there 18 a minimum iwou ane lamin ie 
for parts replaced are addinonal to the minimum fee, 


* 


cM ounite f red ap the 
un Jabor and handing fee. 
‘There is nocharge for areplaced defective part provided 
that the terry do condituwns af the warraury for no 
charge are not stolated in the judy 
BIGO, 

For incwarranty 
charge for labor or parts 1F 
terrus and comditions of the 
of EICO. Howev 
Warranty age vi 
ulus parts. 


la ent of 


e is up 
with the 
warranty in the judgement 
vadinons of we 
for Labor 


EIGQ 289 Malta St., Brooklyn, New York 11207 


KICO. 


Service Policy — fl 


In all cases, the unit must be sent to the factory or 
service agency tronsgportation prepakd, and the unit will 


be returned to the customer wansportation colle 


On kirs, the services rendered for the mininnum 
labor and handling fee by the factory are the correction 
oF any eur w wiring errors (not ESICHSINe correcti 
olved in replacing 
parts, and any male neiee alignment, or calibration 
procedures that would normally be pertormed on a 
tactory-wired unit. Units not wired according ta in- 
structions, or modified in anyway, or showing evidence 
af the use of acid core solder, will not be serviced and 
will be returned to the customer forthwith. 


SEH SCUBDULB OF FACTORY § 


5 CHARGES 


Units requiting extengive corrections or rewiring 
will incur an additional labor charge, An advance 
estimate will be submitted. 


Please notes minimum 
service Charges ure 


jabor and handling fee» and 
subject worevision at auy tue, 


LOCAL REPAIR PACTLUTTIES 


A list of authorized service stations is provided 
with your manual. The roster of stations may change 
from time om tire, and if caer aee tle bas 
elapsed since you purchased your unit, you are advised 
ta contact the station you choose eee sending the 
anit to them for repair, Use of a local service station 
will often result in faster service, and, usually, lower 
transpurfallon costs. 


In is ne 
Tustruetic 
service, 


sary that you comply wida the Shipping 
thar foliow when sending mm a unit for 


SHIPPING INSTR 


You are strongly advis to retain 

ipping carton and inserts should reshir 
quired for service or any other purpose, 
may be collapsed for stor: 
sible, In very many ca the same carton is 
for kit and factoty wired untis so that the kar 
Lon will Serve for reshipmient of che co 


he original 
ent be re - 


When sending 


carefully, 


it for service pac 
in the original 
woth the ort 2 10 
plate, cover, and supporting bracket. 
unit betore shipping. 


ifany, on the 


It this is not possible, 
preferably wack, and 
ent packing material th as shredded paper or exe 
sior iigerted betwe all sides of the unit and the 
warton, Seal the carton with strong gummed paper 
tape or strong twine or both. Attach a tag fo 
instrument an which is princed your name and 
and brief refer 3 the wouble experienced. 
"PRAGLILE" a “HANDLE WITH GARE” labels tu a 
least four sides of or print these worls 
large and clear with a “bright 4 aloe crayon, Ship pre- 
uly 


on the ours 
emt will be niade 7 
te that a carrier cannot be 
in reanstr. if pavking, IN HIS 


Rewuie tioslihy 
collect. 


the 
tion oc 
Id liable ¢ 
OPINION, ts insuff 


LE 1371-358 


NCI 
ca 


Fee LO LN 
tae | THE EICO WARRANTY wiicom 


The Blectronic InsrumentCompany, Inc., hereafter 
referred to ag RICO, warrants that, for a period of 90 
days from the date of purchase, any BICO kic will be 
free of defects in parts, and that any EICO factory- 
wired unit will be free of defects in parts and work- 
manship. For au RICO kit, EBICO's obligation is 
limited to those parts which are returned transportation 


LMC CUT CU NOLO COMO EO CEONCNUCTC RONG TIO 


iil 
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cn 
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IE 


FC es 


prepaid to the factory or authorized service agency 
withour furtherdamage, and in the judpement of BICO 


are either origmally defective or have become defec- 
tive in normal use, EICO's obligation does not in- 
cinde any labor required to locate trouble in or repair 
a kit. For an EICO faciory-wired unit, EICO's obli- 
gation is limited to replacement ot repair, at BICO's 
option, of those parts, sections, of entire units re- 
tumed tansportation ptepaid to the factary ot autho - 
rized service agency without further damage, and in 
the judgement of EICO are either originally defective 
or have become defective in normal use. 


The warranty does not apply to any parts damaged 
in the caurse of handling, assembling, or wiring by 
the customer, or damaged dus w abuunial usage or 
in violation of instructions or reasonable practice, or 
further damaged to a consequential degree in return 
shipment. Furthermore, the foregoing warranty is 
made only to the original custome:, and is and shall 
be in Jiew of all other warranties, whether expressed 
or imped, and of all other obligations or liabilities 
on the part of EICO, and in no event shall EICO be 
liable for any anticipated profits, consequential 
damages, logs of time, or other losses incurred by 
the customer in connecrion with the purchase or 
operation of BICO products o. compoueurs tiueul. 

The registration carl, which accompanies each 
FICO kit or factory-wired unit, must be filled in and 
rétumed to the company within 10 days after the date 
of purchase, This warranty applies only to registered 
umits . 


OC KMM MCMC UCICUCINUAL KOTO KOMIONI SS 
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SCHEDULE OF FACTORY SERVICE CHARGES 


(Consuit your ioca! EIGO autherized service agency 
for THEIR charges.) 


THESE CHARGES SUPERCEDE CHARGES 
WHICH MAY BE INDICATED IN YOUR 
MANUAL GR PREVIOUS SCHEDULES. 


Same prices for wired units of completed kits. 


Charges are based on the schedule of minimum charges 
above. 


All labor charges are calculated at $7.50 per hour. For 
example, if the minimum labor and handling fee is 
$15.00, chis covers up to 2 hours. Any labor time (in 
this example only) required over 2 hours is charged for 
at $7.50 per hour. 


Above prices are for labor only, Parts are additional, 


ESTIMATES: Au cpliumete fu repais will be given 
before repaits are made where repairs will exceed 
stated minimum charges. If you choose not to have 
your unitrepaired, a charge of #4.00 for estimaring 
time will be made. 


All prices are subject to change withour nalice. 


1371-358 5 


MINIMUM LABOR AND HANDLING FEES 
CRA & CRU.. 


UFT92. 
HFTO4. 


Playback Atnp only.. 
Power Supply onli... 
Recard Amp only... 

Head Alignment only 


1080. 

to40. 11.50 

1050. 7.50 

085. 7.50 
7.50 
3.00 
70 


"Tad 
. 30.00 


10 oe 
iterate 


. 26.50 
. 16.00 
18.00 
18.00 
~ 37.50 
39.50 
39.00 
28,50 
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Replace with 
LooK-¢ W resistor 
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Garefully measura 
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correa. valuns, 


SNOOTING DATA FOR 
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(bh) he 
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3. One sweey ranget (a) fa) Renge l-Replace C19 
incpers tive Ranga 2-Replace 020 


Ranges 3<Peplace C21 
Range do- RenlaceG22 
Ranga 5-Replace C23 
ge 

or (And4 

Replace shoulder 

ar on jack 


1D, he Horixontal 


fs) Replace shoulder 
pat =i 


jack 


ay wie 


top ye BY 
ane’ 7 of tne 


Pa wor a move detsiled desc 
instruction manmial. 


mw 44, ste tap tee 
i UNS above ba} ip Sage Oe To: 
: je 


It will te rat in 
alterationg required du: 


i. Ship prepaid. 


fe oF “Grproper aor t 
ani will be rect 


Please use tne following illustration in place of Figure 4 
when wiring the 33M chms resistor to the trimmer capacitor leads. 
NOTE that resistor is repositioned to permit the assembiy to be 
inserted easily into the probe housing. 


I.E. 1558 EICO Electronic Instrument Co., Inc. 131-01 39th Ave., 
Flushing, N. ¥. 


LOW CAPACITY PROBE-CONSTRUCTION ADDENDUM 


Please read this before starting the construction: 


to the terminal 


The trimmer capacitor is now supplied pre—-ass d to the terminal 
board. As a result, the following changes should be noted on the 


construction sheet: 


a) The trimmer ring listed in the Parts List 1s now omitted 
and the reference to "placing the trimmer ring around 
the bedy of the trimmer" is now disx 2garded. 

b) Disregard the trimmer mounting instructions tand Fig. 1). 

¢) Disregard the note just below Fig. 4. 


131-01 39th Ave., 


T.E. 1051 EICoO Electronic Instrument Co., Irc., 
Flushing, WN. Y. 
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ALL 5 EICO VIVM & SCOPE-MATE 
PROBES HAVE THESE EXTRA 


CONCTDIICTION ELATIIDEC™ 


WVNJIAVUNTEVIN FEAT VALE 


* 


* 


* 


“Uli HIGH “VOLTAGE | PROBES 


For any ¥TVM or VOM of 20,000 chms/volts sensitivity or batter. Provides 
safe accurate TY high yaltage measurements up to 30,000 VDC. faulti- 


$390Hd AODSOTTIISSO PYS WALA O9513 


FULLY SHIELDED from input to output by 
anodized aluminum housing, co-axial cable 


TERMINAL BOARD MOUNTING of all 

components 

EXCLUSIVE FLOATING CONSTRUCTION 

ta increase ruggedness 

ALL PARTS ACCESSIBLE for easy inspec- 

tion and maintenance 

COLOR CODED for easy identification 
——— OOO 


Model HVP-1 Deluxe Model HVP+2 


safe, light-weight, law cost 


$6*5 $495 


plier resistors available for practically afl instruments. 


*Potent applied for 


TVM RF PROBES 


Faorarran ora nnaPre 
2 Pw AK- Lue TEAK oe ee ee 


For all 12 & 25 megohm DC input VTVMS | 


OSCILLOSCOPE DIRECT PROBE 
For ali oscilloscopes 


OSCILLOSCOPE DEMODULATOR PROBE - 
OSCILLOSCOPE LOW CAPACITY PROBE 


EICO VIVM & OSCli 
PROBE TYPE FUNCTION 


RF voltage measurement to 250 me. Very useful for measurements in all T¥ & 
rodio RF & IF stages. 


47M 
e270 M 


M44 or equal 


*MODEL PRF-(|1-——.+*#MODEL PRF-25 


VIVM 
PEAK TO PEAK Peak-to-peok voltage measurement of complex TY waveforms. Operations over 


frequency range from 5 ke to 3 me to cover all TY servicing requirements. 


*MODEL PTP-Il——-**MODEL PTP-25 


Demodulates amplitude-modulated carriers between !50 ke and 250 me. Permits 
DEMODULATOR your scope to be used as a waveform tracer, gain analyzer, and alignment indi- 
oy 


cafor in ali TY & radio RF & IF stages. Audio response practically flat from 20 
a7oK 


1M48 226 K 


cps ta & ke incfudes bath high ond law frequency components af demodulated 40 
cycle square wave to make this probe particularly good for observation of sweep 
curve response, 


MODEL PSD 


SCOPE 
High impedance--low capocity probe, extremely useful for tracing waveforms in 
LOW CAPACITY high vmpedonce, high Frequency, and wide-band circuits (such oe are found in 
TV} without distortion from overloading or frequency discrimination. {A vari- 
able ceramic capacitor provides adjustable frequency compensation. } Particularly 
valuable for TV syne signal tracing and general tests in video, sync, and sweep 
circuits, 


MODEL PLC 


Direct test probe for use in low frequency or low impedence circults where direct 

DIRECT connection to the test paint is required in order to utilize maximum scope sensitiv- 
ity and where the added input capacity contributed by the co-axial cable is 
UnIMpartant. 


MODEL PD 


30 volts RMS, 
and/or 
é00 VDC 


80 volts pedak- 
ta-pedk 
and/or 

600 YDC 


30 volts RMS, 
and/or 
300 VDC 


Negative DC vo!ts 
equal to RMS value 
of RF voltage. 


Negotive BC volts 
equal to peak-to- 
peak voltage of any 
waveform, complex 
or sine. 


Low-frequency 
moduleting signal 
{envelope of 
carrier) plus DC 
progoriional to 
amplitude of RF 
carrier, 


Same as input out 
reduced by probe 
atenvation . 


Same as input. 


1}Set VIVM for reading negative DC volts. RM5 value of RF voltage read direct- 
ly on DC scales without any need for mulfiplying factors. 2) IF the peak vatue of 
on RF voltage is desired, multiply the RMS value by 1.414. 3} To meosure AC 
voltages with frequencies below 1000 cps, use rhe regular VIVM AC voltage meas~ 
urement facilities as readings with the probe below this frequency are low. 


1) Set YTVM for reading negative DC volts. Peak-to~peak volts read direcily on 
DC scales withautany need for multiplying factors. 2}Special calibration required 
to read voltages below 5 volts peak-to-peak as non-linearity of crystal diodes causes 
low probe readings at low valtages. 3) Do nat make any connection with VTVM 
common lead. 


In general, standard RF signal tracing methods may be used. However, if signal 


‘tracing is required in T¥ RF circuits, it will usually be necessary to use a swept 


signal instead of the TV station signal to obtain adequate deflectian on the scope. 


See description of techniques for Frequency compensation and possible adjustment 
ef probe attenuation. 


Two terminals are riveted ta the terminal ooard of this probe, If a direct probe 
(straight-through connection) is desired, these terminals are not used. If a resis— 
tive isolating probe is desired, connecta 59K Q, 1/2W resistor between these 
terminals and than solder the inner conductor of the probe cable and a jumper 
soldered to the probe tip to opposite ends of Ine 50 K GQ resistor. The resistive 

isofating probe Is used for testing a? the converter grid or TV front ends (tre 

rasistor suppresses any tendency towcrd oscillation due to feed back) and may 

oiso be used to filter out the high-frequency components from beat markers to 

yield a shorp marker on the scope screen. 


LOW -CAPACITY PROBE CONSTRUCTION 


Unpack the kit and check each part against the following parts list. 


PARTS LIST 
L 


Stack # Description Amt. Stock # Description Amt. Stock # Description Amt. 
89507 probe shell (L-C) i 42017 rubber washer i jO4G1  ores,, 33 MQ i 
89511 nose-piece ] 51500 alligater clip 1 29506 trimmer cap., 6-30mmf 1 
89512 probe tip 1 58403 co-axial cable 1 A954 TET Ting 1 
54508 term. board (L-C) 1 58002 stranded wire pe 46001 1/4" grommet } 
47001 spring ] 58000 hook-up wire pc 


NOTE: When ordering replacement parts, please include the stock number of the part and the description given in the 
parts list. 


Follow the step-by-step assembly and wiring procedure that follows closely and carefully for best results. IMPORTANT: 
USE THE BEST GRADE OFROSIN CORESOLDER ONLY, preferably one containing the new activated fluxes such as Kester 
"Resin-Five", Ersin "Multicore" or similer types. UNDER NO CONDITION USE ACID CORE SOLDER OR ACID FLUX 


since acid flux can cause serious corrosion. If for any reason it is necessary toresolder a joint, be sure to use new solder. 


Construction is begun by mounting the parts on the terminal board as shown in Figs. Sond 4. First, instoil the trimmer 
capacitor on side A of the board (Fig. 3-~same side solder lug is on) as shown in Fig. 1. To do this, held the top and 
bottom plates of the trimmer in the board as indicated and then slide the retaining terminal clip in place to secure the 
assembly*. Bend the terminal iugs away from each other on side B of the board. Then press fit the probe tip into the rec~ 
tangular notch of one and of the board as shown in Fig. 2. 


~, 


<>) \- aie 
io oo 


chee eee ee 
{PhS Paes nepbTeLE, 


Side B, 


(ey, or ap . 
‘NOTE: The trimmer capacitor as found in the kit has been pre-assembled to a small bakelite board to permit factory test~ 


ing, Before proceeding with assembly to the probe terminal board as instructed, the trimmer capacitor must be disassem= 
_ \ bled by-sliding out the retaining terminal clip. Discard the small board. 


On side B of the board (Fig. 4), solder one end of o bare wire jumper to the flat shank of the probe tip and connect the 
other end ta the retaining terminol clip of the trimmer (terminal 1}. Then connect the 33 MQ resistor** between terminal 
Land terminal 2 {other trimmer capacitor terminal), On side Balso, connect a hook-up wire jumper between terminal 2 
of the trimmer and terminal 3 on the beard, Solder trimmer terminals 1 & 2 and then lay terminal board aside. 


Fig.6 | 


Fig.7 . Fig.8 


Strip the co-axial cable and the ground lead {stranded wire} as shown In Figs. 5 and 4, Position the ground lead [n the 
spring as shown in Fig, 7, ‘and solder it to. the spring, as shown, at the point indicated in the drawing. Then insert the co- 
axial coble in the spring as shown in Fig, 7s Push the rubber washer over the stripped end of the co-axial cable on to the 
outside insulation and position It as shown in Fig. 3. Next position the stripped end of the co-axial coble so that the end 
of the outside insulation rests inside the semi-circular netch in the end of the terminal board and the outside braid fays 
across the solder !ug. (Check to see that the inner co-axial conductor reaches eyelet 3.) Then bend the solder lug over 
to grip the cable braid (Fig. 8 is a profile view) ond solder the connection, keeping in mind that overheating will soften 
the inner co-axial insulation with the consequent danger of a short. Bring the stripped end of the ground lead (extending 
from the solder point on the spring) around the outside of the rubber washer and insert it in eyelet 4 (Fig. 3), after which 
. sotder eyelet 4. Unsert the Inner conductor of the co-axial cable ia eyelet 3 (Fig. 3), after which solder eyelet 3, Next, 
Place the trimmer ring around the body of the trimmer. This Insulating ring prevents accidental shorting between the trim- 
mer dnd the probe shell. 


To complete the construction, pass the free ends of the co-axial cable and the ground lead through the probe shel! from 
’ the threaded end, Then grasp the probe tip with one hand, and with the other hand move the shell down over the probe 
body (use a rocking motion and do not force) until the lorge end of the spring is flush against the rolled-over end of the 
shelf. Positlan the small hole ia the shell directly over the headof the trimmer adfusting screw and insert the 1/4" rubber 
grommet, Then pass the plastic nose-plece over the probe tip and screw It into the shell Gee Fig. 9}. At the opposite 
end of the cable, strip away 3" of outer Insulation and 2 1/2" of the cuter braid, Cut off 3 1/2" of stranded wire and 
strip off 1/2" of insulation from one end, Wrap the stripped end around the exposed cable braid and solder, being coreful 
riot to overheat the cable. Finally solder a spade lug to the opposite end of this lead and to the inner conductor of the 
cocaxtal cable (see Fig. 9). Now proceed with the adjustment instructions given in the instruction sheet. 
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** Refer to "Low-Capacity Probe Adjustment" in your instruction sheet before performing this step. 


ELECTRONIC INSTRUMENT CO. 


f 


ICO MODELS P-75 AND P=76 HIGH FREQUENCY RF PROBE 


EICO MODELS P-75 AND P-7é HIGH FREGUENE eee 


SPECIFICATIONS: 


Frequency Range: 20 cycles to over 200 MC 
Effective clreuit loading; 3 MMFD ond 1 Megohm 
P-75 with phone plug for VTVM's 

P-74 with pin tips for oscilloscopes 


fe OG) KD We 


P-75-DIRECTIONS FOR USE WITH THE VTVM 


To use the P-75 RF probe with your VIVM--~~-— 
(1) Set the FUNCTION switch ot the DC position. 


(2) Attach the test lead fram COMMON to the chassis (ground) of the equipment under test or to the low voltage terminal 
of the component across which the voltage is to be measured, 


(3) Insert the phone plug on the RF probe in the DC Volts jock. 


(4) Place the tip of the probe at the point {high voltage terminal of the compenent) where RF voltage is to be measured, 


A400 'W.¥,0.C, blocking capociter tr the probe protects the erystal from D-C voltage. 


The voltage ranges marked on the dial of the RANGE switch must be divided by five to obtain the ranges in r.m.s. 
volts when the VTVM is used with the RF probe. - See the table below for the actual maxImum value of r.m.s. RF voltage that 
can be measured at any RANGE switch setting. For example, if the RANGE switch is set ot 5 volts, the meter will deflect full 
scale when the RE voltage seross the probe and COMMON has an r.m.s. value of | volt, (The probe responds to peak RF voltage 
bur is designed 0 give an r.m.s. reading on the meter. } 


OF RANGE SCALE ON THE VTVM MULTIPLY READING READ IN 
$$ USED TO BE READ BY 


0 to 10 figures 
on DC scale 


(black) 


WARNING: Do net use the probe to measure RF voltage over 50 r.m.s. volts or you will seriously damage the crystal . 


P-76-DIREC TIONS FOR USE WITH THE OSCILLOSCOPE 


To use the P-74 RF probe with your oscilloscope-~---- 
ti} Attach thepin Hp that fs connected tathe co-axial lead (inner conductordot the proba cable to the vertical deflection 
Input post. 


(2) Attach the pin tip that Ts connected to the braided shield of the probe cable to the ground post of the oscilloscope. 


(3) Connect the oscilloscope ground to the chassis {ground} of the aquipment under test or to the low valtage terminal of 
the component across which the wave shape of the signal Is to be observed. 


the probe at the point (high voltage termine! of the component) where It is desired to observe the wave 
-s! 
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DIRECT PROBE CONSTRUCTION 


Unpack the kit and check each part against the following parts list. 


PARTS LIST 
Stock* Description = Am't. Stock? Description = Am! Ls 
89506 probe shell (Dir) 1 42019 — rubber washer 1 
89511 nose=piece 1 51500 alligator clip 1 
89512 probe tip 1 58403 = comaxial cable pe 
54508 term. board(Dir) 1 58002 stranded wire pe 
47001 — spring 1 43005 spade lug 2 


NOTE: When ordering replacement parts, please include the stock number of the part and the description given in the 
parts list. 


Follow the step-by-step assembly and wiring procedure that follows closely and carefully for best results. IMPORTANT: 
USE THE BEST GRADE OF ROSIN CORESOLDER ONLY, preferably one containing the new activated fluxes such as Kester 
"Resin-Five", Ersin “Multicore” or similar types. UNDER NO CONDITION USE ACID CORE SOLDER OR ACID FLUX 


since acid flux can cause serfouscorrosion. If for any reason itis necessary toresolder a foint, be sure to use new solder, 


Construction is begun by stripping the co-axial cable and ground leadas shown in Figs. 1 and 2. Then position the ground 
lead in the spring and solder it to thespring as shown in Fig. 3. Now insert ond position the co-axial cable in thespring, 
as shown in Fig. 3, and slip the rusber washer in place as shown in Fig. 4. Next, position the co-axial cazle on the ter- 
minal board and then bend over the solder lug to grip the outside cable braid, all as shown in Fig. 4. (Fig. 6 is a profile 
view). Solder the connection, keeping in mind that overheating will soften the inner co-axial insulation with the con- 
sequent danger of a short. Then bring the stripped end of the ground lead (extending from the solder point on the spring) 
around the outside of the rubber washer and solder it to the eyelet which secures the solder lug to the terminal board. 
Finally, press fit the probe tip into the rectangular notch at the opposite end of the terminal board, os shown jn Fig. 7, 


sod side he inn 


and solder the it nducter of the co-axial cable to f+ as shown in Fla. 4 


ne Ura mo COTGKIG. CaaiC TS if GS 5m wim rig. + 


Pass the free ends of the co-axial cable andthe ground lead through the probe shellfrom the threaded end. Then grasp the 
probe Hp with ona hand and with the other hand move the shell down over the probe body with @ rocking motion and with= 
out forcing. When the large end of the spring is Flush against the rolled over end of the shel!, pass the plastic nose-piece 
over the probe tip and screw it into the shell (see Fig. 8}. At the opposite end of the cable, strip away 3" of outer insu- 
lation and 2 1/2" of the outer braid. Cut off 3 1/2" of stranded wire and strip off 1/2" of insulation frem one end. Wrap 
the stripped end around the exposed cable braid and solder, being careful not to overheat the cable. Finally solder o spade 
lug to the opposite end of this lead and to the inner conductor of the co-axjal cable (see Fig. 8). 
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MODEL 430 ADDENDUM 


eats 


Please make the following changes in your Instruction Manual: 


‘Page 18 Replacement Parts Lists ‘Change C3, 22 from 20050 to 20044 capacitor, paper, . 


400V 2 
Change R15, 16 from 10851 resistor, 22KQ, TW to 10958 
22KQ, 2W 


Change R20, from 10415 resistor, 4700 1/2W to 10418 resistor, 4. 7M. 
Change R33 from 10442 resistor, 1500Q to 10435 resistor, 150KQ 
Change 41089 screw #6-32 x 3/16 Rd. Hd. to 41126 screw #6-32 x 


3/16 Type F, Rd. Hd. 


Page 22, Schematic Diagram: Change R15 and R16 from IW to 2W 
Change R33 from 1500Q to 150KQ 


Change C26 from . 25ufd to .025ufd 


From V7 pin #1 at the end of the arrow change F10 to F9, 
From V7 pin £6 at the end of the arrow change F9 to #10. 
fz3..-3, #7 


From Ri7 at the end of the arrow change pin *6 to pin *7. 


From R18 at the end of the arrow change pin #7 to pin #6. 
If you have the kit, please make the following changes in your Construction Steps Manuals 


Page 9, Figures C & D should be reversed. 

Page 12, Step 12: Change XV1 to read XV6. 
Page 12, Step 13: Change XV2 to read XV7. 
Page 12 Step 14: Change XV3 to read XV2. 
Page 12, Step 15: Change XVG to read XV3. 


Page 12, Step 17: Change XV7 to read XV1. 


Page 14, Steps 3, 4.and 5: Change Step 3 to Step 2. 


Page 17, Step 10: Change XV5-1 (C) to XV5-1 Gs 2). 

Page 19, Step 6: Use thick GREY wire instead of thin GREY wire. 
Page 19, Step 10: Change C3 from 200V to 400V. 

Page 20, Step 17: Change C22 from 200V to 400V. 

Page 21, Step 10: Change TB7-4 (C) to TB7-4 (S3). 

Page 21, Step 11: Change XV7-7 (S2) to read XV7-7 (S3). 

Page 22, Step 17: Change R43 to R34. 

Page 23, Step 12: Add this sentence to the first line: 


“Position the transformer so that the RED leads pass through the transformer shell closest to the 


rear apron of the chassis (on which the fuseholder has been previously been mounted). " 


ge 24, Step 15: Change XV1-2 (S1) to XF1-2 (S1). 
Page 24, Step 16: Change TB10-3 (S4) to TB10-3 ($5). 
Page 24, Step 2: Change TB1-1 (S1} to TB1-1 (S2). 


MODEL 430 ADDENDUM (Cont'd. ) 


Page 25, Step 4: Change TB2-3 (S3) to TB2-3 (S4). 
Page 25, Step 12: Change R33 from 1500Q to 150KQ, brown, green, yellow, silver. 


Pugs 2uvz, wisp fee sw PS 


Page 26, Step 1; Use Figure 15, Page 13 for proper lug location of capacitor C14. 
D--5 27. Second Sentence: Chance R44-1 (S}) to RA6-3 (S11, 
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Page 27, Fifth Sentence: Change SIA-11 to S3A- 11. 


Page 27, 7th Sentence: Change SIA-10 to S3A-10, 


Page 27, Figure 13, Steps 2, 3.and 4: Change SIA to S3A. 
Page 28, Step 5: Change R46-3 to R46-1, 

Page 28, Step 7: Change SIA to S3A. 

Page 28, Step 1, 3rd Sentence: Change R12-2 to read R21~2 
Page 29, Step 1, Ist Sentence: Change $2-3 (S1) to $2-3 (C). 
Page 29, 2nd Sentence: Change 52-6 (S1) to $2-6 (C). 

Page 30, Step 9: Change XV9-6 to XV9-7, 

Page 30, Step 10: Change XV9-7 to XV9-6, 

Page 30, Step 12: Change XV9-9 to XV9-10. 

Page 30, Step 13: Change the sentence to read: "Connect the thick GREEN wire to XV9-9 (S1)." 
Page 32, Ist Sentence: Change XV8-1 to XV8-7. 


Please make the following changes in your Construction Figures: 


Page 2, Fig. 2: Change #18 next to the transformer to #12, 
Page 5, Fig. 5: Delete from the diagram the wire that is connected from XV5-2 to XV5~-7, 
Page 7, Fig. 7: Change the color of the violet wire that is connected from R41-2 to XV6-7 to 
read "BLUE", 
Change the voltage of the capacitor in Step 10 and Step 17 from 200V to 400V. 
Page 9, Fig. 9: Change the resistor value in Step 8 from 270Q to 270KQ. 
Page 10, Fig. 10: Change the value of the resistor in Step 12 from 1500Q to 150KQ. The 15K 
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resistor that is connected from XV7-3 to lug "R" should have a circled #15, 


Page 11, Fig. 12: Reroute the green wire that is connected to R46-1 to R46-3, 
Change $1 to read $3. 

Page 12, Fig. 13: Reroute the 68KQ resistor that is connected to R46-3 to R46-1. 
Change S1 to read 53. 

Page 13, Fig. 16; Reroute the red wire that is connected to XV9-7 to XV9-6, 


v 
Reroute the orange wire that is connected to XV9-6 to XV9-7, 
Reroute the grey wire that is connected to XV9-10 to XV9-9, 
Reroute the blue wire that is connected to XV9-9 to XV9-10. 
Page 14, Fig. 17: The handle mounting bracket is shown in reverse. Rotate 180° so that the mounting 
holes appear between the two rings. 
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